ABSTRACT: A method is presented for estimating maximum allowable total ammonla nitrogen (NH,-N) in saline waters (brackish water and seawater) when the allowable upper limit of free ammonia nitrogen (NH,-N) is known. The experimental p K data of Khoo et al. (1977) were used to make a graph and tables showing the ratio of NH,-N to NH,-N as a function of pH, temperature, and salinity.
Ammonia" is toxic to aquatic organisms, and recommended upper limits are included with other 'redbook' data aimed at improving the environment (e.g. U.S. EPA, 1976) . Because free ammonia (NH,) is considered to be more toxic than ammonium ion (NH:), allowable upper limits ordinarily are expressed as NH3-N. However, only NH,-N can be determined analytically (Koroleff, 1976) . The concentrations of M , -N and NH:-N are calculated values derived from thermodynamic considerations.
The equilibrium of ammonia in water, shown by is affected by pH, temperature, and ionic strength, with pH exerting the greatest effect. In saline waters (brackish water and seawater), ionic strength is usually expressed operationally as salinity. Szumski et al. (1982) 
where T represents temperature ('C), S is salinity in parts per thousand (%), and I is ionic (molal) strength as shown by
The ratios of NH,-N to NH,-N at different values of temperature, pH, and salinity are shown in Fig. 1 and Tables 1 through 6. To use the graph or tables the allowable upper limit of NH3-N must first be established, either arbitrarily or experimentally, after which temperature, pH, and salinity are measured. Multiply the value of the ratio obtained from the graph or tables by the value of the allowable upper limit of NHS-N to obtain maximum allowable M , -N . The ratio is dimensionless, and units can be either milligrams or moles of NH4-N I-'.
The pK values of Whitfield (1974) derived theoretically are remarkably close to those of Khoo et al. (1977) obtained experimentally. Typical errors based on uncertainties in the pK data of Khoo and his coworkers (one standard deviation) are 1.7 %. The data expressed here are in close agreement with tabular values presented by Bower and Bidwell (1978) , who based their work on Whitfield's theoretical pK data. Table 1 . Ratio of total NH,-N to NH,-N a t pH 7.8 and varylng Table 2 . Ratio of total NH,-N to NHS-N at pH 7.9 and varying temperature and salinity temperature and salinity 
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